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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable at least either the gate electrode 
or the 

source • drain electrode to be formed of Al and high-melting metal so 
as to 

decrease thin film transistor resistance and to prevent a high- 
resistance layer 

from being formed by mutual diffusion caused by heat at an interface 
between Al 

and high-melting metal, where the thin film transistor is mainly used 

as a 

switching device of a liquid crystal display device. 

SOLUTION: At least, either the gate electrode or the source. drain 
electrode 

is of laminated structure composed of an Al film 33a, an oxygen- 
containing Al 

film 33b, and a Ti film 33c. The oxygen- containing Al film 33b is 
formed by a 
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method wherein Al is sputtered in an atmosphere that contains 2 0% or 
more 

oxygen . The oxygen- containing Al f iJ^^^^ 
preventing 

mutual diffusion is prevented from occurring between the 
Al film 3 3a 

and the Ti film 33c even at a temperature at which a gate insulating 

film 34 is 

formed. 
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jS!li3Uj5^ia*»4>^:&l^2<OJgi:. ITiriem 

ffte+s«<o±fcssauSi^asr;^'''' ^ u y l-c ism 

^ife«*^^.^s^2co®^jgfi£-r2.isttcj: of^i-r 

bi>-1ji:. 30 
-'>AX(ir;l'S-n'A-^2rX>'\->x:5' u y/t 
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mlBlllwa, H(lfe4'^ai/^BiiiaiS2(7)B<?5m®)iS: 
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^(^^imizmtt, 
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imfr>mi jSa^H^s^sti:. uKxmrhtbb 
tiziSMSxmix'^ xm^^if^jftc^-^b a 
^m,=f-mi^zfK<m^tix\^h. ^\.z. mm 

%\,zT¥Ti)<mf^fit:.79T'CX-^V^)C'Xljiiffim 
^B^^Sli, ^ifa®<Oj^rT'tCRT (Cathode-Ray 
Tube) (cEEiR1-|)Hi:®*i.TV^S. C:<OA:«>. T^'r-f 
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rn^ma. 2ikcrmMyxmmmzm^n^$iKL 
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2Vi:mm.m'mmm^\iz\±. n^^t-m 
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[ 0 0 0 4 ] H 1 im^smmm<^T f T»^^.-Pt¥ 

B0Tif!)l>. t/c. EI2{iai<?)A-AMllc;J:«.»fBa0 

I, . TFTmLUi. H 1 tc^-ti a m*<7)>-'- 
hy^x5-^ y 1 2 a a , m^cOT-rJ'^^*^^^ >18 10 

^^^X^-fyiSaJiKftiC^LTiJO, Zixt^CO^ 
-hys'X^-f yi 2aS.(:/^f--:J'>''^;^7-<>'18alcJ: 
0 Eli ^iirz^^B<^^t^ ifi^timm i; V ^ 

#liSl:f4TFT2 5fciiS^!E2 0i:*<Jgfi£$il 
rv^«.. TFT2 5<7)y-M:Sl 2 bti^-bA'X^ 
-f y 1 2 a Wg^Sn, h'W ^ ym 1 8 biir-^J^ 
X7-f yiSat^^Stl-CV^I., ii/c, TFT2 5C0 
y-x©E 1 8 c liny^^' bTL 1 9 h Srtrt-ttB^ 
^i2 0^C^^§f^■CV^|.. 2( 
[0005] E12 oB{®Il$r#S3Ut ^ T F T^com 

1 2 b {±. »K 1 1 ( i^- h*^ 
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fS^fciJi, TFT2 5<0S'ltJSi:^:STt;l'7TXi/U 
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^Cli;b^^.•CV^S. ClOfil^^lSl 9C0±W4, I TO 

(±, ft^m^ffil 9tJgfifc§iX3t3y^^'b?L19hS: 
:rt-fCTFT25cr) V-Xttffi 1 8 c t ttSlWtcSclK^ 

[ 0 0 0 8 ] k i^bt'. y- byN'Xv-f y 1 2 aat/^r* 

-h^ffii 2b{i. y-Ywmi Amm\<z3 0 0 

ttz. y-hA-x9^yl2a{4. 
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byN-X7^ y«jaS€^+^J-t^J^$<1"S-t*>'-C^^ir 

[ 0 0 1 1 1 A 1 i:lSIjL^.^Sk cOffl5KI5c?rR6±-t^ 
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asjtt/^iay-;^. • yva y^<oiJ'-^< 1 1, 

lSBJl^^**A>^:l.^2i7)JiJ:. liJiSmi^iifcfi 

[00 1 3 1 S^:;, ±KU.:ilSl4. W^<r>y-vn. 

^i^i^sJiai/v-x • HV^ y^lci ^^^^tt 
fzWSkhy yi''xr5'tfOgiS:^fc:i3UT, laifiy- l-C 
mjfmU'/-y^ • H^'f ymffi<Oi!'-^:< kt-^r?:. 
7;PS -'^i^XfiT/W 5 -'^A^^?:^''^*'/ ^"J y^^ t 

l:0)iW-|,XSk. SS^*'XS:2 0%jaJi<^ifc^-C^tf 

^Hm*-CH!semi«oJio±tr/us-'>-^> r/ws^ 
50 •^A#^at;jSiiifc*^m**^>^:s^*^'^»tR^*i-^-^'"^ 
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/T i mmco'y-hmib . vms^mBmbm 
A i /T i asiicoi/- mtmi , 4 Si^^^-cai^ l 

10 0 16] iWl23*>^>BB'^A»^:<J: ^ I::. M^A'xit 20 
[0017] ^Z.X:^ 3(s:%Bgt2fcv>T{i. ^-'-bmffiS. 

t^y-x • Yv-i ymB<7yJf^j:<bt-ljtiK a i (r 
^i!^^*^A>=a:l.^2<r)JSi:. c:*t<?><oSiw« 30 

Ji) tSSU^i^lS (m20S) i:<7)^l^^afiLl*5J^ 
CO 0 1 8] ^rfcs K§l^-^trJik«i. ^m^izmmti^ 

mb ffifS(^im^Wj:htiKi:^^Zbifimvhh. 

v^. ^m^mbixi±. mntn (^rj'y) . mo 4o 

[0019] 

(m 1 cri^mcoj^B) 04 {i*l6B8<?3^ l <7)^Sfe(7)BEI 

ffl0. m6\m5<r)^-'Bmzi.hTVT^'it<m,i^ 50 



[0020] atfa^^Sti. SI4 tr^-r J: 0 T F 
TS«3 0i:. CFS«g5 0t. ^ti'^.<7)TFTffi^3 
0Rt^CFa«5 0<73^tCitA§n!^?Sa4 9 ttJ: 0 
filfiK^tttV^^. TFT«m30Wi. HBl^S^-rio 

^ A'X 7 ^ y 3 8 a *^m$ttT V ^^ . h A';^ 7 
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hfL3 9 h ^itLXm^U4 0 ICtf^StlT V^|> , 
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FT®R3 OiOflt)i!4!& J: Oi^Sffll^^iiBJt*. mm<n 
^mm-^t-htSihW^ (WT. Xf7X««i:V^-5 ) 3 
l±a±. ^iSaSaiktT. y-b^-^X7'(>-3 2a 
&^Ay-^€S3 2b*^^^fiKSi^•CV^^. ^iX^>W^^'- 
WU^-f y3 2aai^'>'-Mlffi3 2bt±, T*»^)A 
(miiOii) 3 3 a, B^^^tfAlK (tfrall) 
3 3bJll^TiJl(m2c7)®) 3 3cC03a^jiC^:o 
•CiJ 0 . i^ESr-t-tf A 1 li 3 3 b *>'t£icB&ihl k tr^ 
111-4. 

[0 02 2] Z.i\.t^<r)f-y)<'X'y^V31^m¥'- 
hmffiS 2 bti. SK3 l±l::j^B)£S^utffiJiaS (^'- 
hteiai) 3 4^=lli5i^•CV^S. y-hteiiK3 4«0± 
OBfSISiS (^-h««S3 2bC0±:6-) fcti. TFT4 
5 (^iSlta b ^£hr'^)\'V r X U 3 yl 3 5 
^^T^^I>. ^\X. ::c7)T^:;i'7rx>'Un>'M3 5<7) 

±t{4, s i N<7)J;^^^^eifa^^m*^>^:^.f-ir=^/^«^ 

l!l3 63!f<0Sc$il-CVV5. 

[0023] ^^^lV>m^3 6 -e^t-f it 

r^:;P7rXi^'j3ylS3 5t^«St^n* Mr^;i'7 

SflTfeO. :iKi?><?)n* ST^/l'7TXS/'j3y^3 
70±(C{4. ^2ii^JikLT. T-^J'A'x^'f y3 8 
a. TFT4 5<0K^^y1lfl&3 8bSt^V-XtEffi3 
8c*^Bfii^$<^■rv^&. 

[00241 C:itf>WT-:5'A-x9-03 8a. 
yie!Bi3 8b&t^V-xmS3 8 cl±, fi^«€i^fiS3 9 
(=StenTVM>. ^C0«Si^)K3 9<0±{C{4. I TO 
*»/b'5rSii?Sllfli4 0*9B^§itTV^S. a«®i4 0 
{4, ftSlfe^li 3 9 3y:?^'b7L39hS: 
/t-LtTFT4 5<7)y-Xf|fiB3 8 c i:^WtC^^§ 
fl•C^^I>. -eUT. ii3^S4 0<4. I14tcjn-ri^t: 
El*0)i4 IfcSi^tlTUS. 
[0025] ffi|6l!ll4 1 {i{?|i.{f >f 5 0 J^JiS 
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[00 2 6] 7'7-y:7Vh'J^?X5 2{i. 0!li.(fC 

^m^^Mm-^iioizm&^tixx^i. :^v~y^)V9 

53lC{i. (R) , fife (G) &t/Wfe (B) C03 

~y -ov^sst^l/^^l-X^-^h. 
[0 0 2 7] ;;!?7-7'f;l'^'53c0T(c:{i, ITO*^^. 

[00 28] i-f. 07 (a) i^t, TJ^y-^ 

^)vymm.(r)i-^yf<'Hzi}vxmwL3i-i:}jx. i-\ 

yvN'l^t A r 5- 1 4 0 s c c mtfOgEfiT^A L^C*^* 
ii>A 1 SrX/N-'y^J'U^'^^L-C. *'7XS«r3 l±tA 1 
M (|gl<OJi) 3 3a$:t«jl 00 iiinOl?$lCjgfi£t 

-e^O^, Rtf-vy/N'rt(::Ar;!fX$:127scc 
m, WMt: 5 4 s c c m(7)55fi-C'^AL^:*5A>A 1 

lEIix^'? V 'J y /^ic J; 0 ^' u y^^LT. 

A.l IS <+iaJi.) 3 3 b$:*«j5 n mOUSlCjgfiJt 

•fl>.. 

[0 0 2 9] ^^:v^'c^^s^^i'c»-r^-S!l<7)f■^w^*^:xf 

7X^)^3 li&^iS-fl., -e-LT, f-lryA*rt(:Ar;^ 
;;^^140scc mOSSa-CSIAL^rj&^^oT i i^J^-v 
i'Vy^tX. TiM (||2<7)^) 33c^50nm<7) 
m^izm^ti. Tilg3 3c(0±t*hl'i''X 
MS5:^U S3feSt/3^{iil!ra^JML-C, mi (b) 
(i^J: ^ * h us/';^ Mils 1 m^mmz^'^i^ 
--yiZ-fl.. -e^om. E7 (c) l::iK-rJ:-?t, 

im-(.:tyxyi-yi^imi. t 1^3 3c, m^i-t 

tf A 1 1^3 3 bSt^A 1 IS3 3 a Sr-MLTXy-f-y^^ 

^ tizX 0 , 3 2 b imfSL-th . 

[0030] mz. 08 ( a ) izJf^tX 0 tC, l^i^'X h 
K5 1^l**1-S. -etT, 08 (b) tC^^fiofc, 
CVDStcfcO, :^'-M^]i3 4tL-Cg^l:i'UtJy 
(Si N) K^Jgfig-r?,. CcOt#, :^'yxmW.3l<r> 
, i£S*<3 0 0-a:l±i:^:l>i()V 2|s:^ffe<0ff»14. A 1 
' IS 3 3 a fc T i IS 3 3 c fc «-i!^$-irtf A 1 IK 3 3 



Bit. A I tT i i^Efii^cT) 

[ 0 0 3 1 ] -f-Ot^, CVD^tJ:*), y-hl&^li3 
4 (7)±lCT F T 4 5 WvStt II t ^ I. T t;U7 r X 5/ U n 
yM3 5 SrJ^RKL. St::'e<?)±t^f-+^^/H5iSIS3 6 1 
'3:l.^^l:xU3y|S3 6xS:J^fi!4-r^. -etT. M-fti^ 

ifmsmmLx. us (c) ic^tJ:atc. mm^o 

f-^ ^^;l^ail<7)J^(C* vX hliS 2 Sr>'N-:J'-- 
10 yif-fh. 

[003 2 ] y^^-^T, lxi;xbM5 2Sr-7X^tc:tTg 
fl:i^U=?yM3 6xS:X-/f-yi/L, 09 (a) iz^-f 
J;olc^A'^^;i^^.3 6&jefi£t- ^. -etom. u^-'x 
MS5 2Srl^tl.. mz. 09 (b) ics^i-idtc. 

7^;l-7TXviJ3y^3 7$r*'7XS^3 l(7)±i!l^ 
Hlijgf£L)tm, XA--y ^ >) yymizX 0 . T i , A 

K T i i:z<r>mxm^iz&mLx^msiii 

20 [0033] iJ^tC. *hUy/77^tZj:0s 09 

( c ) ts^-ri 0 izmwms s x , n*srt;i'7 rx 

U 3 yjS3 7 S.l^7t/^7 r X U aVlK 3 5 Sr/N*^ 

--y^/UT. T-^'>'"^x7'ry3 8a, h'^-fymffi 

3 8 hRt/V~xW&3 8 c S-?^fi£-f I. . i<r>m. 0 1 

0 (a) tl^-rj:3t=> CVDmzX*). :#9X3^3 

1 OT±ffl^iHlcg^> U oymm-h ztizi^.U. 

^mm39m^i. -e-tx. 010 (b) iz^i- 
X 0 iz. umm!^3 9 kz. y-xmffi3 8 c i.zwmt 
hoyi"!fh^3 9h^f^m-i. z&ibtmmiz. y 

30 -h/'^X7^y3 2aat/T-^'A*X7-^y38a<!0^ 

[00341 <Xv^T', 01 1 (a) aZTfrrXolz, Hy 
yM.3 lcO±ffl!l^ffitITO^Xy'?"/^"Jy:/LT. 

ITO|i4 0x^}^jStl.. ^tT. 011 (b) tc* 
■ridt, ITOK4 0x€:A-^'-r^y/LT. liSl^ 

S40fc, ^r'-bKx7'f y32a^t^;fT-^'-'^*x5-< 

y 3 8 aC0Jgg|!<^S£^a5^)-S:So *A'-IS ( m^v^) 

40 4 1 .-KU S H^ti . Z.t0.zX 0 . T 

[0035] *^C0JgSlf<4s y- h A-x 9 'f y 3 2 
aat/^y- hm®3 2 b*«, A 1 JS3 3 a t . JfitStfieih 
li: tT«l«&tl.ilS£*tf A 1 ^3 3 b !: , iSSlM^ 
iRA^/^'SrST i (83 3 c i:<03Ji«JiS:^LTV^Sc^ 

-c, ^-'-h^gsiS3 4(7)^ijD:etcfcv^T. 3oo*cm 

±Wjajgt;JlliaSfLTt>, A 1 IS3 3 atT i lg3 3 c 

t <rmiz^^\mm^^i\.h t tmm^ ixi. . cm 

50 ^y^Ofitii:ffl*M^§<<(^S. 
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[0036] ±.m<r)ifmzx mmz i s^f yf-xGA 

(1024X768K-/h) McOvSh^h^^SSt^M t 
T, y*-hA-;!.7'f:/<^)fifi:<i^S!l^t; ts!5|fcfil5t<0?K 

I.. 

[ 0 0 3 7 ] irtJ. ±iSIISfi«J^«t-<4. 

38a, Hk-f y'Sfii3 8b^tt>'y-XlSi3 8c{4, 
^A-X7-fy38a, HU-^yi^3 8bRt^y-:^^ 

!g3 8 c<nLmmmm3 9iij:t$!5e^(s>'«T« 

t&^^T-, T-^'>'^':^7'^y38a, FU-<ymffi3 8 
biai^y -xmii 3 8 c S:T i /A 1 /T i cOSlflljai 

t tr t . A 1 1 T i t <7)fflimt<fc hiss&mm. 

^Uz<\^, L*^t. T-5'>'^'x5■^y38a, Hl^-^ 
y®6i3 8bfi.t/y-X^3 8ct. Y-V'^T.'y-i 
y3 2aaU^y'-h^®3 2bi:|piail:. Al^h^SH 

[ 0 0 3 8 ] S^C. iJ^<Ojg«T14lg2tOS^T i 
JcJ:OJ^^tt*</Ti (^:fy) . Mo (turr 
y) , C r .(^OA) , Ta {^V-SftV) RlPN ii'y 

(^2<0llJtWjg@.) ® 1 2(4*^<7)l^2<0^<^ 

[0039] t-f . 112(a) IZTF-tX d iZ^ XA*./ 
■Sf V y/l?S«0f-^yA'|^t;<f7XS:K3 1 SESL. 
f^-vy>'">rtfcA r jyx?: 1 4 0 s c c m«0gEft-C3?AL 
^TJ&^^ A 1 ^rX^S-yrJ^Jy/L. If $*^'$<J 1 0 0 n m(7) 
AIM (l^lWJi) 33a$:fi^-tl). -?-«f^, ^^$r 
aj^>-f t:S"J«f-^y>''^t-;<f7XS^3 1 5:^L, f-^r 
yy<|*)HA r;:^;:^* 1 2 7 s c c 5 4 s c c 

Ti?rX^^7:?Uy^L, K^Sr-^tfTil 

3 3 d 5r*«J 5 n mCOJi$ tCfigJi-tl) , 
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* NOTICES * J? ZOOZ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



{Detailed Description of tiie Invention] 
[0001] 

tField of the Invention] This invention relates to a thin film transistor suitable as a switching element of 
\ large-sized and high definition liquid crystal display, and its manufacture approach especially about a 
thin film transistor (it is also called TFT below Thin Film Transistor:) and its manufacture approach. 
[0002] 

[Description of the Prior Art] A liquid crystal display can be driven by the low battery, has the 
advantage in which there is little power consumption while it is thin and lightweight, and it is widely 
used for various electronic equipment. Especially the liquid crystal display of an active matrix with 
which TFT was prepared for every pixel is excellent, so that it is equal to CRT (Cathode-Ray Tube) also 
in respect of display quality. For fliis reason, the liquid crystal display of an active matrix is used also for 
the display of pocket television, a personal computer, etc. 

[0003] Common TN (Twisted Nematic) mold liquid crystal display has the structure which enclosed 
liquid crystal between two transparence glass substrates. A black matrix, a color filter, a 
counterelectrode, etc, are formed in one field side between two fields (opposed face) which counter both 
those glass substrates, and TFT, a pixel electrode, etc. are formed in the field side of another side. 
Furthermore, the polarizing plate is attached m the opposed face of each glass substrate, and the field of 
the opposite side, respectively. According to this, these two polarizing plates are arranged so that the 
polarization shaft of a polarizing plate may intersect perpendicularly mutually, and in the condition of 
not applying electric field, they penetrate light, and where electric field are impressed, they become the 
mode which shades, i.e., no MARI White mode. Moreover, when the polarization shaft of two 
polarizing plates is parallel, in the condition of not applying electric field, light is intercepted, and where 
electric field are impressed, it becomes the mode to penetrate, i.e., NOMA reeve rack mode. The 
substrate with which the TFT substrate, a call and a color filter, and the counterelectrode were hereafter 
formed in the substrate with which TFT, a pixel electrode, etc. were formed is called CF siibstrate. 
[0004] Drawing 1 is the top view showing the TFT substrate of a liquid crystal display. Moreover, 
drawing 2 is a sectional view by the A-A Ime of drawing 1 , and shows the structure of the conventional 
reverse stagger mold TFT. As shown in a TFT substrate at drawing 1 , two or more gates bus-line 12a 
and two or more data bus line 1 8a are formed. Gate bus-line 12a and data bus line 1 8a intersect the right 
angle, and the field of each rectangle divided by such gate bus-line 12a and data bus line 18a serves as a 
pixel, respectively. TFT25 and the pixel electrode 20 are formed in each pixel. Gate electrode 12b of 
TFT25 is connected to gate bus-line 12a, and drain electrode 18b is connected to data bus line 18a. 
Moreover, source electrode 18c of TFT25 is connected to the pixel electrode 20 through 19h of contact 
holes. 

[0005] With reference to the sectional view of drawing 2 , the configuration of a TFT substrate is 
explained more to a detail. On the glass substrate 11, gate bus-line 12a and gate electrode 12b are 
formed. Such gate bus-line 12a and gate electrode 12b are covered with the insulator layer (gate 
dielectric film) 14 formed on the substrate 1 1 . The amorphous silicon film 15 used as the barrier layer of 
TFT25 is formed in the predetermined field on gate dielectric film 14. And on this amorphous silicon 
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film 15, the channel protective coat 16 which consists of an insulating material like SiN is formed. 
[0006] n+ connected with the amorphous silicon film 15 at the both sides of the channel protective coat 
16, respectively the mold amorphous silicon film (ohmic contact layer) 17 forms - having - this 

n-h the mold amorphous silicon film 17 top - the data bus line 18 - drain electrode 18b of a and TFT25 
and source electrode 1 8c are formed. 

[0007] Such data bus line 1 8a, drain electrode 1 8b, and source electrode 1 8c are covered with the 
protection insulator layer 19. On this protection insulator layer 19, the pixel electrode 20 which consists 
of ITO is formed. The pixel electrode 20 is electrically connected with source electrode 18c of TFT25 
through 19h of contact holes formed in the protection msulator layer 19. And the pixel electrode 20 is 
covered with the orientation fihn (not shown) which consists of polyimide etc. 
[0008] By the way, since gate bus-line 12a and gate electrode 12b are heated by the elevated 
temperature 300 degrees C or more at the time of formation of gate dielectric film 14, the thermal 
resistance to hillock generating is required. Moreover, since gate bus-line 12a is connected with the ITO 
■film by part for the terminal area of the edge, it is required that the contact resistance to the ITO film 
should be low. For this reason, refractory metals, such as Cr (chromium) mstead of aluminvmi 
"(aluminum or an aluminium alloy: it is the same hereafter) currently generally used as a wiring material 
of a semiconductor device, are conventionally used as an ingredient of gate bus-line 12a and gate 
electrode 12b. 
[0009] 

[Problem(s) to be Solved by the Invention] In recent years, with liquid crystal display enlargement and 
highly-minute-izing, the width of face of gate bus-line 12a is narrow, and it is m the inclination for a 
wire length to become long. However, if the gate bus line and gate electrode of a large-sized and high 
definition liquid crystal display are formed with refiractory metals, such as Cr, resistance will become 
high and poor switching will occur. 

[00 1 0] In order to avoid such a trouble, a gate bus line and a gate electrode may be made into a 
laminated structure with refractory metal film, such as aluminum film, Ti, or Mo. However, since it 
becomes the temperature of 300 degrees C or more at the time of gate-dielectric-fihn formation in the 
case of the reverse stagger mold TFT, in the laminated structure of aluminum film and a refractory 
metal, counter diffusion will happen by the interface of aluminum film and the refiractory metal film, and 
a high resistive layer will arise. In spite of using aluminum for [ this ] a high resistive layer, the 
resistance of a gate bus line caimot be made small enough. 

[001 1] In order to prevent the counter diffusion of aluminum and a refractory metal, there is also the 
approach of forming the titanium nitride (TiN) film between alumimmi fihn and the refractory metal 
fihn. However, although it is stable m physical properties and the high resistive layer by diffusion does 
not arise, since a film dry area arises, a nitride has the fault that the insulation of gate dielectric film will 
be barred. The purpose of this invention is offering the thin film transistor which prevents generatmg of 
a high resistive layer resuUing from the counter diffusion in the interface of aluminum and a refractory 
metal, and can avoid a film dry area, and its manufacture approach. 
[0012] 

[Means for Solving the Problem] In the thin film transistor which the above-mentioned technical 
problem consisted of with the gate electrode, semi-conductor layer, and source drain electrode on a 
substrate The 1st layer which either [ at least ] said gate electrode or said source drain electrode becomes 
from alumimmi or an aluminium alloy. It solves by the thin film transistor characterized by having a 
laminated structure with the middle class containing the oxygen inserted between the 2nd layer which 
consists of a refractory metal, and said 1st layer and said 2nd layer. 

[0013] Moreover, the above-mentioned technical problem is set to the manufacture approach of the thin 
film transistor constituted with the gate electrode, semi-conductor layer, and source drain electrode on a 
substrate. The process which forms the 1st layer which carries out sputtering of aluminum or the 
aluminium alloy, and consists of aluminum or an aluminium alloy in either [ at least ] said gate electrode 
or said source drain electrode. The process which forms the interlay er who does sputtering of the gap or 
one sort of metals which be chosen from the group which consists of aluminum, an aluminium alloy, 
and a refractory metal on said 1st layer in the ambient atmosphere which contains oxygen gas by 20% or 
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more of ratio, and contains oxygen, It solves by the manufacture approach of the thin film transistor 
characterized by producing according to the process which forms the 2nd layer which carries out 
sputtering of Uie refractory metal and consists of a refi-actory metal on said interlayer. 
[0014] Invention-in-this-application persons acquired knowledge that what is necessary is just to form 
the film containing oxygen between aluminum film and the refractory metal film, as a resuU of 
performing experiment examination variously that the counter diffusion between aluminum film and the 
refi-actory metal film should be avoided. Moreover, if aluminum film containing the oxygen in which the 
oxygen gas ratio carried out sputtering of the aluminum, and formed it in 20% or more of ambient 
atmosphere is annealed at an elevated temperature, it will also have become clear that sheet resistance 
falls. 

[0015] Drawing 3 is drav^ng showing the result of having measured the sheet resistance of the AiA'i 
cascade screen after taking the oxygen gas ratio (however , the remainder Ar gas ) of the ambient 
atmosphere under membrane formation of aluminum film and Ti film along an axis of abscissa , taking 
"sheet resistance along an axis of ordinate and annealing on the sheet resistance of the aluminumA'i 
cascade screen immediately after membrane formation , and temperature conditions (it is 1 hour at 350 
degrees C ) equivalent to the time of gate dielectric film formation by 4 terminal method . 
[0016] When an oxygen gas ratio is less than 20% so that clearly from this drawing 3 , the sheet 
resistance of the cascade screen after annealing increases compared with an aimealing fi-ont, but if an 
oxygen gas ratio exceeds 20%, the sheet resistance of the cascade screen after annealing will decrease 
compared with an annealing front. Moreover, insulation is not barred, even if the cascade screen after 
annealing does not have a surface fibn dry area, either and it forms an insulator layer on a cascade 
screen. 

[0017] Then, in this invention, either [ at least ] a gate electi-ode or a source drain electrode considers as 
the laminated structure of the 1st layer which consists of aluminum (aluminum or aluminium alloy), the 
2nd layer which consists of a refiractory metal, and the interlayer containing the oxygen inserted between 
these 1st layer and the 2nd layer. Thereby, it is avoidable that a high resistive layer is formed between 
aluminum fihn (tiie 1st layer) and the refiractory metal film (the 2nd layer) by heat. 
[0018] In addition, it does not restiict to the condition of having not necessarily oxidized that the layer 
containing oxygen should just be in the condition that oxygen was contained in the metal. However, it is 
required for the conductivity between aluminum fihn and the refractory metal film not to be spoiled by 
the layer containing oxygen. As for the thickness of the layer contaming oxygen, it is desirable that it is 
2nm or more. The gap chosen fi-om the group which consists of Ti (titanium). Mo (molybdenum), Cr 
(chromium), Ta (tantalum), and W (tungsten), for example as a refiactory metal, one sort of metals, or 
its alloy can be used, 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an attached drawing. 

(Gestalt of the 1st operation) Similarly the sectional view of the TN liquid crystal display vnUi which 
drawing 4 applied the thin film tiransistor of the gestaU of operation of the 1st of this invention, and 
drawing 5 are the top view of tiie TFT substrate of tiie liquid crystal display, and the expanded sectional 
view of the TFT part according [ drawing 6 ] to the B-B line of drawing 5 . 
[0020] The liquid crystal display is constituted by the liquid crystal 49 enclosed between the TFT 
substiate 30, the CF substrate 50, and these TFT substrates 30 and the CF substi-ate 50 as shown in 
drawing 4 . As shown in the TFT substrate 30 at drawing 5 , two or more gate bus-lines 32a and two or 
more data bus line 38a are formed. Gate bus-line 32a and data bus line 38a intersect the right angle, and 
each rectangle field divided by such gate bus-line 32a and data bus line 38a serves as a pixel, 
respectively. The pixel electrode 40 of transparence and TFT45 are formed in each pixel. Gate electi-ode 
32b of TFT45 is connected to gate bus-line 32a, and drain electrode 38b is connected to data bus line 
38a. Moreover, source electi-ode 38c of TFT45 is connected to the pixel electiode 40 through 39h of 
contact holes. 

[0021] With reference to tiie sectional view of the TFT part of drawin g 6 , the configuration of the TFT 
substrate 30 is explained more to a detail. On the substrate (henceforth a glass substrate) 3 1 which 
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consists of transparence insulators, such as glass, gate bus-line 32a and gate electrode 32b are formed as 
the 1st wiring layer. Such gate bus-line 32a and gate electrode 32b have a three-tiered structure of 
aluminum film (1st layer) 33a, aluminum film (interlayer) 33b containing oxygen, and Ti film (2nd 
layer) 33c from the bottom, and aluminum film 33b containing oxygen functions as a diffusion 
prevention layer. 

[0022] Such gate bus-line 32a and gate electrode 32b are covered with the insulator layer (gate dielectric 
film) 34 formed on the substrate 31. The amorphous silicon film 35 used as the barrier layer of TFT45 is 
formed in the predetermined field on gate dielectric film 34 (upper part of gate electrode 32b). And on 
this amorphous silicon film 35, the channel protective coat 36 which consists of an insulating material 
like SiN is formed. 

[0023] n+ connected with the amorphous silicon film 35 at the both sides of the channel protective coat 
36, respectively the mold amorphous silicon film (ohmic contact layer) 37 forms ~ having 
these n4- the mold amorphous silicon film 37 top - as the 2nd wiring layer - the data bus line 38 - drain 
lelectrode 38b of a and TFT45 and source electrode 38c are formed. 

[0024] Such data bus line 38a, drain electrode 38b, and source electrode 38c are covered with the 
protection insulator layer 39. On this protection insulator layer 39, the pixel electrode 40 which consists 
of ITO is formed. The pixel electrode 40 is electrically connected with source electrode 38c of TFT45 
through 39h of contact holes formed in the protection insulator layer 39. And the pixel electrode 40 is 
covered with the orientation fihn 41 as shovra in drawing 4 . 

[0025] The orientation film 41 is formed with polyimide, and orientation processing is performed in 
order to determine the direction of orientation of the liquid crystal molecule when unpressing an 
electrical potential difference to the front face. As the typical approach of orientation processing, the 
rubbing method for grinding the front face of the orientation film 41 against an one direction with the 
roller made of cloth is leamed. On the other hand, the CP substrate 50 is constituted by the black matrix 
52 formed in the inferior-surface-of-tongue side of a glass substrate 51 and a glass substrate 51, a color 
filter 53, a counterelectrode 54, and the orientation film 55 as shown in drawing 4 . 
[0026] With metallic materials, such as Cr, the black matrix 52 is formed so that gate bus-line 32a of the 
TFT substrate 30, data bus line 38a, and the formation field of TFT45 may be shaded. There are three 
kinds of color filters 53, red (R), green (G), and blue (B), and the color filter 53 of any 1 color has 
countered one pixel electrode 40. 

[0027] The transparence counterelectrode 54 which consists of ITO is formed in the bottom of a color 
filter 53. The orientation film 55 which consists of polyimide is formed in the bottom of this 
counterelectrode 54. Orientation processing is performed also to the front face of this orientation film 
55. Drawing 7 - drawing 1 1 are the sectional views showing the manufacture approach of the thin film 
transistor of the gestalt this operation in order of a process. 

[0028] First, sputtering of the aluminum is carried out putting m a glass substrate 31 in the chamber of a 
sputtering system, and introducing Ar gas by the flow rate of 140sccm(s) in a chamber, as shown in 
drawing 7 (a), and aluminum film (1 st layer) 33a is formed on a glass substrate 3 1 at the thickness of 
about lOOnm. Then, sputtering of the aluminum is carried out by the reactive-sputtering method, 
introducing Ar gas by 127sccm(s) and introducing oxygen by the flow rate of 54sccm(s) in the same 
chamber, and aluminum film (interlayer) 33b containing oxygen is formed in the thickness of about 
5nm. 

[0029] Subsequently, a glass substrate 31 is transported to another chamber, without breaking a vacuum. 
And sputtering of Ti is carried out introducing Ar gas by the flow rate of 140sccm(s) in a chamber, and 
Ti film (2nd layer) 33c is formed in the thickness of 50nm. Next, the photoresist film is applied on Ti 
film 33c, exposure and a development are performed, and as shovm in drawing 7 (b), patteming of the 
photoresist film 51 is carried out to a predetermined configuration. Then, as shown in drawin gJZ (c), gate 
electrode 32b is formed by using the photoresist film 51 as a mask, giving reactive ion etching using 
chlorine-based gas, and etching aluminum film 33b and aluminum film 33a containing Ti film 33c and 
oxygen collectively. 

[0030] Next, as shown in drawin g 8 (a), the resist film 51 is removed. And as shown in drawing J (b), 
the silicon nitride (SiN) film is formed as gate dielectric film 34 with a CVD method. With the gestalt of 
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this operation, although the temperature of a glass substrate 31 becomes 300 degrees C or more at this 
time, since aluminum film 33b containing oxygen is formed between aluminum film 33a and Ti film 
33c, this film functions as a diffusion prevention layer, the counter diffusion of aluminum and Ti is 
prevented, and generation of a high resistive layer is avoided. 

[003 1] Then, the amorphous silicon film 35 used as the barrier layer of TFT45 is formed on gate 
dielectric film 34 with a CVD method, and silicon nitride film 36x which become the channel protective 
coat 36 on it further are formed. And the photoresist film is applied on silicon nitride film 36x, exposure 
and a development are performed, and as shown in drawing 8 (c), patterning of the photoresist film 52 is 
carried out to the configuration of a desired channel protective coat. 

[0032] Subsequently, the resist film 52 is used as a mask, silicon nitride film 36x are etched, and as 
shown in drawing 9 (a), the channel protective coat 36 is formed. Then, the resist film 52 is removed. 
Next, n+ which becomes an ohmic contact layer with a CVD method as shown in drawing 9 (b) After 
forming the mold amorphous silicon film 37 all over a glass substrate 31 top, by the sputtering method, 
-Ti, aluminum, and Ti are continuously formed in this sequence, and electric conduction film 38x are 
formed. 

j;0033] Next, with phot lithography, as shown in drawing 9 (c), patterning of electric conduction film 
38x, n+ mold amorphous silicon film 37, and the amorphous silicon film 35 is carried out, and data bus 
line 38a, drain electrode 38b, and source electrode 38c are formed. Then, as shown in drawing 10 (a), 
the protection insulator layer 39 is formed by depositing silicon nitride all over a glass substrate 31 top 
with a CVD method. And as shown in drawing 10 (b), 39h of contact holes which reach source electrode 
38c is formed in the protection insulator layer 39. At this time, opening (not shown) which the amount 
of [ of the edge of gate bus-lme 32a and data bus line 38a ] terminal area exposes to coincidence is also 
formed. 

[0034] Subsequently, as shown m drawing 1 1 (a), sputtering of the ITO is carried out all over a glass 
substrate 31 top, and ITO film 40x are formed. And as shown in dravying 11 (b), patterning of ITO fihn 
40x is carried out, and the wrap covering film (not shown) is formed for a part for the terminal area of 
the edge of the pixel electrode 40, and gate bus-line 32a and data bus line 38a. Then, the wrap 
orientation film 41 is formed for the pixel electrode 40 top with polyimide etc. Thereby, a TFT substrate 
is completed. 

[0035] Since gate bus-line 32a and gate electrode 32b have the three-tiered structure of aluminum film 
33a, aluminum film 33b containing the oxygen which fimctions as a diffusion prevention layer, and Ti 
fihn 33c that consists of a refractory metal with the gestalt of this operation In the formation process of 
gate dielectric film 34, even if heated by the temperature of 300 degrees C or more, it is avoided that a 
high resistive layer is formed between aluminum film 33a and Ti film 33c. Thereby, as for the liquid 
crystal display of the gestalt of this operation, the resistance of a gate bus line becomes small. 
[0036] The liquid crystal display of a ISinchXGA (1024x768 dots) mold was actually produced by the 
above-mentioned approach, the resistance of a gate bus line was measured, and. the resistance of the gate 
bus line of the liquid crystal display of structure was compared conventionally. Consequently, with the 
liquid crystal display of structure, that whose resistance of a gate bus line was 18kohm was able to make 
it low with 14.7kohm witii the structure of the gestalt of this operation conventionally. However, the 
width of face of a gate bus line is 8 micrometers, and die length is 304mm. 

[0037] In addition, with the gestaU of the above-mentioned implementation, this invention is applied to 
gate bus-line 32a and gate electrode 32b which are influenced of the heat at the time of gate-dielectric- 
film formation, and data bus line 38a, drain electrode 38b, and source electrode 38c are taken as the 
laminated structure of Ti/aluminum/Ti. Since the protection insulator layer 39 on such data bus line 38a, 
drain electrode 38b, and source electrode 38c is formed at comparatively low temperature, the high 
resistive layer according to the counter diffusion of aluminum and Ti as a laminated structure of 
Ti/aluminum/Ti cannot generate data bus line 38a, drain electrode 38b, and source electrode 38c easily. 
However, data bus line 38a, drain electrode 38b, and source electrode 38c are also good also as structure 
which sandwiched the film containing oxygen between aluminum film and the refractory metal film like 
gate bus-line 32a and gate electrode 32b. 

[0038] Moreover, although the 2nd layer was formed by Ti with the gestalt of the above-mentioned 
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implementation, you may form with the gap chosen from the group which consists of Ti (titanium), Mo 
(molybdenum), Cr (chromium), Ta (tantalum), and W (tungsten), one sort of metals, or its alloy. 
(Gestalt of the 2nd operation) Drawing 12 is the sectional view showing the formation approach of the 
thin film transistor of the gestalt operation of the 2nd of this invention. 

[0039] First, sputtering of the aluminum is carried out arranging a glass substrate 3 1 in the chamber of a 
sputtering system, and introducing Ar gas by the flow rate of 140sccm(s) in a chamber, as shown in 
drawing 12 (a), and aluminum film (1st layer) 33a whose thickness is about lOOnm is formed. Then, a 
glass substrate 3 1 is transported to another chamber, without breaking a vacuum, sputtering of Ti is 
carried out by the reactive-sputtering method, introducing Ar gas by 127sccm(s) and introducing oxygen 
by the flow rate of 54sccm(s) in a chamber, and 33d (interlayer) of Ti layers containing oxygen is 
formed in thickness of about 5nm, 

[0040] Subsequently, in the same chamber, sputtering of Ti is carried out in the ambient atmosphere 
which introduced Ar gas by the flow rate of 140sccm(s), and Ti film (2nd layer) 33c is formed in 
Uiickness of about 50nm. Next, the photoresist film is applied on Ti film 33c, exposure and a 
•development are performed, and as shown in drawing 12 (b), patteming of the photoresist film 51 is 
carried out to a predetermined pattem. Then, as shown in drawing 12 (c), gate electrode 32b is formed 
by using the photoresist film 51 as a mask, giving reactive ion etching using chlorine-based gas, and 
etching 33d of Ti film and aluminum film 33a containing Ti film 33c and oxygen collectively. 
[0041] Since future processes are the same as the gestalt of the 1st operation, explanation is omitted 
here. In the gestalt of this operation, 33d of Ti film containing oxygen fimctions as a diffusion 
prevention layer, and the counter diffusion between aluminum film 33a and Ti film 33c is prevented at 
the time of gate-dielectric-fihn formation. Thereby, also in this invention, the same effectiveness as the 
gestalt of the 1 st operation can be acquired. 

[0042] In addition, although the middle class and the 2nd layer were formed by sputtering of Ti with the 
gestalt of the above-mentioned implementation, sputtering of the gap chosen firom the group which 
consists of Ti (titanium). Mo (molybdenum), Cr (chromium), Ta (tantalum), and W (tungsten), one sort 
of metals, or its alloy may be carried out, and it may be formed. 

(Gestalt of the 3rd operation) The gestalt of the 3rd operation is explained hereafter. The point that the 
gestalt of this operation differs from the gestalt of the 1st operation is for the formation approaches of a 
gate bus line and a gate electrode to differ, and since other configurations are the same as that of the 
gestalt of the 1 st operation fimdamentally, explanation of the overlapping part is omitted. 
[0043] Drawing 13 is the block diagram showing the manxifacturing installation of a thin film transistor. 
This equipment is constituted by the carrying-m room 61, the substrate standby room 62, aluminum 
membrane formation room (the 1st room) 63, the vent processing room (the 2nd room) 64, Ti membrane 
formation room (the 3rd room) 65, the substrate ejection room 66, and the transfer room 67. Each ** 61- 
67 is divided with the door. Moreover, each can connect with an exhauster and each 61-67 can make 
each part store exhaust air now according to an individual. 

[0044] Hereafter, the manufacture approach of the thin film transistor which used above-mentioned 
equipment is explained. First, each indoor Ayr of the substrate standby room 62, aluminum membrane 
formation room 63, the vent processing room 64, Ti membrane formation room 65, the ejection room 
66, and the transfer room 67 is fully exhausted. Next, after putting a glass substrate into the carrying-in 
room 61, the inside of the carrying-in room 61 is exhausted enough. And a substrate is transported to the 
substrate standby room 62 through the transfer room 67 fi-om the carrying-in room 61. And a glass 
substrate is transported to aluminum membrane formation room 63 tlwough the transfer room 67 fi-om 
the substrate standby room 62. 

[0045] Next, at aluminum membrane formation room 63, sputtering of the aluminum is carried out 
introducing Ar gas by the flow rate of 140sccm(s), and aluminum fihn (the 1st layer) is formed on a 
substrate at the thickness of about lOOnm. Then, a glass substrate is transported to the vent processing 
room 64 through the transfer room 67 from aluminum membrane formation room 63. At the vent 
processing room 64, if a glass substrate is transported indoors, atmospheric air will be introduced 
indoors. Thereby, the natural oxidation film (interlayer) is formed in the front face of aluminum film. 
[0046] Thus, after the natural oxidation film is formed in the front face of aluminum film, re-** is made 
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into a vacua for the inside of the vent processing room 64. And a glass substrate is transported to Ti 
membrane formation room 65 through the transfer room 67 from the vent processing room 64. At Ti 
membrane formation room 64, sputtering of Ti is carried out introducing Ar gas by the flow rate of 
140sccm(s), and Ti film (the 2nd layer) is formed in thickness of 50nm. Thereby, the cascade screen of 
the structure which sandwiched the natural oxidation film is formed between aluminum film and Ti film. 

[0047] Next, a glass substrate is transported to an ejection room through the transfer room 67 from Ti 
membrane formation room 65. Then, after shutting the door between the transfer room 67 and the 
ejection room 66, the ejection room 66 is made into atmospheric pressure, and a glass substrate is taken 
out. Subsequently, patterning of the cascade screen of the three-tiered structure of aluminum film, the 
natural oxidation film, and Ti film is carried out with phot lithography, and a gate bus line and a gate 
electrode are formed. Since the subsequent process is the same as the gestalt of the 1st operation, 
explanation is omitted here. 

•[0048] According to the gestalt of this operation, since the gate bus line and the gate electrode are made 
into the three-tiered structure of aluminum film, the natural oxidation film, and Ti fibn, the counter 
'_diffusion by the heat between aluminum film and Ti fihn is prevented by the natural oxidation film. 
Thereby, electrode wdring of low resistance can be obtained. In addition, although the above-mentioned 
gestalt of the 1st - the 3rd operation explained the case where this invention was applied to a TN liquid 
crystal display, the applicability of this invention is not limited to a TN liquid crystal display by this, and 
this invention can be applied to liquid crystal displays, such as for example, an IPS (In-Plane Switching) 
mold liquid crystal display and a MVA (Multi-domain Vertical Alignment) mold liquid crystal display, 
and the electronic equipment which used other thin film transistors. 

[0049] (Additional remark 1) The thin film transistor characterized by to have a laminated structure with 
the middle class containing tiie oxygen inserted in the thin film transistor constituted with the gate 
electrode, semi-conductor layer, and source drain electrode on a substrate between the 1st layer which 
either [ at least ] said gate electrode or said source drain electrode becomes fi*om alimiimmi or an 
alxmiinium alloy, the 2nd layer which consists of a refiractory metal, and said 1st layer and said 2nd 
layer. 

[0050] (Additional remark 2) Said interlayer is a thin film transistor given in the additional remark 1 
characterized by being constituted by any one sort in the refractory metal containing the aluminum 
containing oxygen, the aluminiimi alloy containing oxygen, and oxygen. 

(Additional remark 3) Said refractory metal is a thin film transistor given in the additional remark 1 
characterized by being the gap chosen from the group which consists of Ti (titanium), Mo 
(molybdenum), Cr (chromium), Ta (tantalum), and W (tungsten), one sort of metals, or its alloy. 
[005 1] In the manufacture approach of the thin film transistor constituted with the gate electrode, semi- 
conductor layer, and source ckain electrode on a substrate (Additional remark 4) Sputtering of aluminum 
or the aluminixmi alloy is carried out for either [ at least ] said gate electrode or said source drain 
electrode. The process which forms the 1st layer which consists of aluminum or an aluminium alloy, 
Sputtering of the gap or one sort of metals choose oxygen gas from the group which consists of 
aluminum, an aluminium alloy, and a refractory metal on said 1st layer in the ambient atmosphere 
included by 20% or more of ratio is carried out. The manufacture approach of the thin film transistor 
characterized by producing according to the process which forms the interlayer containing oxygen, and 
the process which forms the 2nd layer which carries out sputtering of the refractory metal on said 
interlayer, and consists of a refractory metal. 

[0052] In the manufacture approach of the thin film transistor constituted with the gate electrode, semi- 
conductor layer, and source ckain electrode on a substrate (Additional remark 5) The process which 
forms the 1st layer which carries out sputtering of aluminum or the aluminium alloy, and consists of 
aluminum or an aluminium alloy in either [ at least ] said gate electrode or said source drain electrode, 
The manufacture approach of the thin film transistor characterized by producing according to the 
process which forms the interlayer who the front face of said 1st layer is oxidized in the ambient 
atmosphere containing oxygen, and consists of an oxide film, and the process which forms the 2nd layer 
which carries out sputtering of the refractory metal and consists of a refractory metal on said 1st layer. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.ejue 



3/1/2005 



Page 8 of 8 



[0053] Two or more gate bus lines formed on the insulating substrate, and two or more data bus lines 
formed in the direction which intersects said gate bus line on said insulating substrate, (Additional 
remark 6) In the liquid crystal display which has the thin film transistor and pixel electrode which were 
formed in each pixel field divided by said gate bus line and said data bus line, respectively Either [ at 
least ] said gate bus line or said data bus line The liquid crystal display characterized by having a 
laminated structure with the interlay er containing the oxygen inserted between the 1 st layer which 
^ consists of aluminum or an aluminium alloy, the 2nd layer which consists of a refractory metal, and said 
1 st layer and said 2nd layer. 

[0054] The process which forms the 1st layer which consists of aluminum or an aluminium alloy on an 
insulating substrate, (Additional remark 7) The process which forms the interlayer containing oxygen on 
said 1st layer, and the process which forms the 2nd layer which consists of a refractory metal on said 
interlayer. Patterning of the cascade screen of said 1st layer, said interlayer, and said 2nd layer is carried 
out. The process which forms a gate electrode and a gate bus line, and the process which forms gate 
dielectric fihn on said gate electrode and said gate bus line. The process which forms the barrier layer, 
^he source electrode, drain electrode, and data bus line of a thin film transistor on said gate dielectric 
Tikn, The process which forms a protection insulator layer all over said insulating-substrate top, and the 
[ process which removes said upper insulator layer of each terminal of said gate gas line and said drain 
bus line in the upper part of said source electrode, and a list. The manufacture approach of the liquid 
crystal display characterized by having the process which forms the transparence conductor film on said 
protection insulator layer, carries out patterning of this transparence conductor film, and forms a pixel 
electrode. 

[0055] (Additional remark 8) The interlayer containing said oxygen is the manufacture approach of a 
liquid crystal display given in the additional remark 7 characterized by carrying out sputtering of the gap 
or one sort of metals which be chosen from the group which consists of aluminum, an aluminium alloy, 
and a refractory metal, and forming them in the ambient atmosphere which contains oxygen gas 20% or 
more. (Additional remark 9) The interlayer containing said oxygen is the manufacture approach of a 
liquid crystal display given in the additional remark 7 characterized by carrying out natural oxidation of 
the fi-ont face of said aluminum or the aluminium alloy film, and forming it. 
[0056] 

[Effect of the Invention] Since either [ at least ] the gate electrode or the source drain electrode has the 
laminated structure of the 1st layer which consists of aluminum or an aluminium alloy, the 2nd layer 
which consists of a refractory metal, and the interlayer containing the oxygen inserted between the 1st 
and 2nd layers according to the thin film transistor of this invention as explained above, a high resistive 
layer is not formed between the aluminum film and the refi-actory metal film, and there is also no fihn 
dry area. Therefore, if the thin fihn transistor of this invention is used as a switching element of a liquid 
crystal display, a large-sized and high definition liquid crystal display will be realized. 
[0057] Moreover, since the interlayer who does sputtering of aluminum or the refractory metal, and 
functions as a diffusion prevention layer in the ambient atmosphere which contains oxygen gas by 20% 
or more of ratio is formed according to the manufacture approach of the thin film transistor of this 
invention, the counter diffusion between aluminum film and the refiactory metal film can be prevented. 
Moreover, it is also the same as when the natural oxidation film is used as a diffusion prevention layer. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

JClaim 1] The thin film transistor characterized by having a laminated structure with the middle class 
containing the oxygen inserted in the thin film transistor constituted with the gate electrode, semi- 
conductor layer, and source drain electrode on a substrate between the 1st layer which either [ at least ] 
said gate electrode or said source drain electrode becomes fi-om aluminum or an aluminium alloy, the 
2nd layer which consists of a refractory metal, and said 1st layer and said 2nd layer. 
[Claim 2] In the manufacture approach of the thin film transistor constituted with the gate electrode, 
semi-conductor layer, and source drain electrode on a substrate The process which forms the 1st layer 
which carries out sputtering of alimiinum or the aluminium alloy, and consists of aluminum or an 
alxmiinium alloy in either [ at least ] said gate electrode or said source drain electrode. The process 
which forms the interlayer who does sputtering of the gap or one sort of metals which be chosen from 
the group which consists of aluminum, an aluminium alloy, and a refractory metal on said 1st layer in 
the ambient atmosphere which contains oxygen gas by 20% or more of ratio, and contains oxygen. The 
manufacture approach of the thin fihn transistor characterized by producmg according to the process 
which forms the 2nd layer which carries out sputtering of the refiactory metal and consists of a 
refractory metal on said interlayer. 

[Claim 3] In the manufacture approach of the thin film transistor constituted with the gate electrode, 
semi-conductor layer, and source drain electrode on a substrate The process which forms the 1st layer 
which carries out sputtering of aluminum or the alxmiinium alloy, and consists of aluminum or an 
aluminium alloy in either [ at least ] said gate electrode or said source drain electrode, The manufacture 
approach of the thin film transistor characterized by producing according to the process which forms the 
interlayer who the front face of said 1st layer is oxidized in the ambient atmosphere containing oxygen, 
and consists of an oxide film, and the process which forms the 2nd layer which carries out sputtering of 
the refractory metal and consists of a reflectory metal on said 1st layer. 

[Claim 4] Two or more gate bus lines formed on the insulating substrate, and two or more data bus lines 
formed in the direction which intersects said gate bus line on said insulating substrate. In the liquid 
crystal display which has the thin film transistor and pixel electrode which were formed in each pixel 
field divided by said gate bus line and said data bus line, respectively Either [ at least ] said gate bus line 
or said data bus line The liquid crystal display characterized by having a laminated structure with the 
interlayer containing the oxygen inserted between the 1st layer which consists of aluminum or an 
aluminium alloy, the 2nd layer which consists of a refractory metal, and said 1st layer and said 2nd 
layer. 

[Claim 5] The process which forms the 1st layer which consists of aluminum or an aluminium alloy on 
an insulating substrate, The process which forms the interlayer containing oxygen on said 1st layer, and 
the process which forms the 2nd layer which consists of a refractory metal on said interlayer. Patterning 
of the cascade screen of said 1st layer, said interlayer, and said 2nd layer is carried out. The process 
which forms a gate electrode and a gate bus line, and the process which forms gate dielectric film on 
said gate electrode and said gate bus line. The process which forms the barrier layer, the source 
electrode, drain electrode, and data bus line of a thin film transistor on said gate dielectric film, The 
manufacture approach of the liquid crystal display characterized by having the process which forms a 
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protection insulator layer all over said insulating-substrate top, and the process which forms the 
transparence conductor film on said protection insulator layer, carries out patterning of this transparence 
conductor film, and forms a pixel electrode. 



[Translation done.] 
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